Background and objective: Thalassemias constitute a form of anemia that has clear problems in relation to oral health. The purpose of this study to determine whether beta thalassemic disease is associated with increased risk of gingival disease. Methods: In this case control study, 50 transfusion dependent thalassemic patients aged 12 to 24 years compared with 50 healthy control subjects matching in age and sex. At beginning both beta thalassemic patients and healthy control subjects were receiving scaling and polishing with good oral hygiene instruction and using the same tooth paste and tooth brush in order to obtain zero score at base line. Then, the all subjects were followed up for six month at one week (base line), one month, three months and six months interval. Gingival health status was assessed through these six months by application of Silness and Loe plaque index (PI), Ramfjord calculus index (Cal I) and Loe and Silness Gingival index (GI). Data were analyzed by using chi square, fisher's exact test, student t-test and paired t-test. Results: At base line, results showed that plaque index and gingival index were higher among beta thalassemic patients than healthy control subjects with no statistical significance difference. Regarding the calculus index, there was no calculus in both groups at base line. After six month follow up (one, three and six month interval) results showed that plaque index, calculus index and gingival index were higher among beta thalassemic patients than healthy control group with statistically significant difference (P<0.05). Conclusion: Patients with beta thalassemic major showed significant difference in their gingival health status and therefore a special oral hygiene care program needed for this target group.
Introduction
Thalassemias are a diverse group of genetic blood diseases characterized by absent or decreased production of globulin protein chains of the hemoglobin molecule, resulting in microcytic anemia of varying degrees. Based on their clinical and genetic orders, thalassemias are classified mainly into major (homozygous) and minor (heterozygous) type. Thalassemia major (β -thalassemia), or Cooley's anaemia, exhibits the most severe clinical symptoms while thalassemia minor is mild and considered to be clinically asymptomatic. An intermediate form of thalassemia may also occur 1,2 .
Thalassemia is a disease which not only affects the patient but also leaves a devastating psychosocial effect on the family of the patient. Furthermore, frequent blood transfusion is very expensive, preventive and restorative dental care programmes as well increase financial burden on societies 3 . Thalassemia is most in Mediterranean, middle and Far East Asia, in Iraq, the total number of thalassemic patient was nearly 5000 according to record of ministry of health for the year 2003 4 . Among Kurdish people in Erbil city thalasssenic patient are about 560 according to the records of the thalassemia center in Erbil city for the year 2011. β -thalassemia major is the most severe congenital hemolytic anemia. At 6 month of life the first clinical manifestations appear. The hematocrit decreases to less than 20%, the degree of anemia can reach a hemoglobin level of 2 to 3 g/dl, and the hemolysis is extensive, as is the iron over load 5 . The oral mucosa is pale or lemon yellow color due to anemia and deposition of billirubin pigment 6 . Growth and development in children is slow. In adolescence, secondary sex characteristics are delayed. The skin color becomes Ashen-gray due to the combination of pallor, jaundice, and hemosiderosis. Patient also presents cardiomegaly, hepatomegaly and splenomegaly 7 . There is little study about the prevalence of gingival disease in β thalasssenic patient in Erbil study. Since this genetic disorder is more in our region; periodontal and gingival study is necessary to allow setting preventive dental and periodontal programs for these medically compromised patients.
The sample size were 100 individuals, they include two groups; the first group was 50 (25 male and 25 female) clinically proved cases of transfusion dependent thalassemia attending for regular blood transfusion in the thalassemic center in Erbil city. The second group include 50 age and sexmatched healthy individuals from the same area [relative of the patients in an attempt to have matched age, sex, socioeconomic status and general dental care background] was selected as the control group, they were free of thalassemia both the major and minor forms. The age of both study and control groups ranged from 12 to 24 years old. The consent was obtained from individuals or their parents (guardians) in both study and control group to include them in this study. Then all the subjects including study and control group were receiving scaling and polishing in the Brayeti family health center in Erbil city with good oral hygiene instruction and using the sametooth paste and same tooth brush in order to obtain zero score at base line. Then after one week all the subjects were examined to measure the indices which included plaque index and gingival index. Then they were followed up at one month, three months and six months by examining plaque index, calculus index and gingival index according to American dental association guideline (council on dental therapeutics, 1985). The data collection was from December 25th 2010 to July 25th 2011. The data was obtained by a direct interview with the patients themselves; the case sheet was designed by the researcher. Each subject was examined intra -orally to check the fulfillment of the required Sample selection criteria. All patients were examined by one examiner to measure the dental plaque following the criteria of Silness and Löe (1964) 8 . Six index teeth were involved Ramjord teeth. In this study four surface of each tooth were examined including mesial, buccal, distal and lingual surfaces. Measuring dental calculus utilizing the criteria of Ramfjord (1959) 9 . The six index teeth were examined only. The gingival condition was also examined following the criteria of Löe and Silness (1963) 10 . Results changed significantly and revealed that the plaque value among beta thalassemic patients was higher than control group and the difference was statistically significant (P< 0.001) as shown in figure 2. Regardind dental calculus results showed no calculus was present neither in transfusion dependent thalassemic patients nor in healthy group at base line but it started to appear after one month in which 42% of the beta thalassemic patients had dental calculus and started to increase to be 44% at third month and 50% at six months. In healthy control group the prevalence of patients presents with calculus at one month, three month was zero and at six months was 4%. the difference statistically was significant (P<0.001) as shown at figure 3.
Figure 1: Löe and Silness criteria

Statistical analysis
The age of both group ranged from 12-24 years old with mean±SD of 15.9±3.439 years. Table 1 , shows no significance difference between the two groups regarding age. At base line the dental plaque of 98% of beta thalassemic patients and 100% of controls were between 0.1-1 with no statistical association between beta thalassemic patients and controls (P= 1.00). While after follow up 1, 3 and 6 months the result Regarding gingival index at base line the results showed that 94% of transfusion dependent thalassemia has mild gingivitis and 100% of healthy group has mild gingivitis and 6% of transfusion dependent thalassemia has moderate gingivitis, this association statistically was not significant (P=0.24). At first month the results showed that 100% of transfusion dependant thalassemia has moderate gingivitis and 24% of healthy group has moderate gingivitis and 76% has mild gingivitis. At third month results showed that 94% of transfusion dependant thalassemia has moderate gingivitis and 6% has mild gingivitis, while among healthy group 34% has moderate gingivitis and 66% has mild gingivitis. At sixth month 100% of transfusion dependant thalassemia has moderate gingivitis and 42% of healthy group has moderate gingivitis and 58 have mild gingivitis, the difference statistically was significant (P<0.05), as shown at figure 4. as crowding, extreme malocclusion and increase over jet 3, 8, 19 . At base line the gingival index was higher among beta thalassemic patients than control group but this association was not significant. After the follow-up periods, one, three and six month interval, the results were changed and showed that gingival index among beta thalassemic patients were higher than control group and the difference was statistically significant. These results were in agreement with Siamopoulu-Mavridou et al 21 .
While regarding the high incidence of gingival disease among beta thalassemia patients is related to the poor oral hygiene, bacterial plaque accumulation on the teeth and gingival surface which is the major etiological factors for the development and maintenance of gingivitis 20 . Another explanation of high prevalence of gingivitis is correlated to the maxillofacial characteristic of thalassemic disease; potential relation ship between plaque accumulation and mal occlusion such as crowding, extreme over jet which has been studied by several studies 3, 19 . In addition drying of the gingiva through the patient's inability to close their mouth over the protruding teeth, mouth breathing with chronic anorexia may in some case predispose to gingival disorder 20, 22, 23 . Thalassemic patient had skeletal class ΙΙ mal occlusion might affect the gingival 4, 24 . In patients with beta thalassemia an increased incidence of infection was noted due to certain immunological abnormalities that had been reported among them 25 . in addition desferioxamine which is used in the treatment of beta thalassemic patients impair cell mediated immunity 26, 27, 28 . further more the saliva concentration of phosphorous, lysozyme and IgA were significantly lower in the beta thalassemic patients. These finding could provide an explanation for the higher gingivitis observed among thalassemic patients 21 .
Discussion
At base line the results showed that plaque value among beta thalassemic major patients were higher than control group but the association was not significant. After follow up (one, three and six month interval) results changed and showed that plaque index among beta thalassemic patients was higher than control group and the difference statistically was significant. These results were in agreement with 17 . This high incidence in plaque index among beta thalassemic patients is related primarily to dental neglecting and the patients are more concerned about their serious physical problem and pay lesser attention to dental care except when they have a dental problem they may seek dental advice 8 . Another explanation for high incidence of plaque indexamong beta thalassemic patients may be related to the maxillofacial characteristic of thalassemic patient such as extreme malocclusion, crowding, maxillary over jet which has been studied by several investigators 3, 8, 18, 19 . At base line results showed that there was no calculus in neither beta thalassemic patients nor in control group but after follow-up ( one, three and six month interval) results changed and showed that calculus index among beta thalassemic patients were higher than control group and the difference statistically was significant. These results were in agreement with Mohammed 4 , Ghasempour et al 11 , Saeed et al and Al Jobouri and Al Casey 13 and disagree with Scutellari et al 15 and Luglie et al 16 . This high incidence of calculus index among beta thalassemic patients primarily related to plaque accumulation on the tooth surface and dental neglecting by the patients 20 . Another explanation for higher amount of calculus index among beta thalassemic patients may be due to dental characteristic of thalassemic patient such
The results of this study reveals significant difference between beta thalassemic patients and healthy sample after six month of follow up in plaque index, calculus index and gingival index.
